ThPOK represses CXXC5, which induces methylation of histone H3 lysine 9 in Cd40lg promoter by association with SUV39H1: implications in repression of CD40L expression in CD8+ cytotoxic T cells.
CD40 ligand is induced in CD4(+) Th cells upon TCR stimulation and provides an activating signal to B cells, making CD40 ligand an important molecule for Th cell function. However, the detailed molecular mechanisms, whereby CD40 ligand becomes expressed on the cell surface in T cells remain unclear. Here, we showed that CD40 ligand expression in CD8(+) cytotoxic T cells was suppressed by combined epigenetic regulations in the promoter region of the Cd40lg gene, such as the methylation of CpG dinucleotides, histone H3 lysine 9, histone H3 lysine 27, and histone H4 lysine 20. As the transcription factor Th-inducing pox virus and zinc finger/Kruppel-like factor (encoded by the Zbtb7b gene) is critical in Th cell development, we focused on the role of Th-inducing pox virus and zinc finger/Kruppel-like factor in CD40 ligand expression. We found that CD40 ligand expression is moderately induced by retroviral Thpok transduction into CD8(+) cytotoxic T cells, which was accompanied by a reduction of histone H3 lysine 9 methylation and histone H3 lysine 27 methylation in the promoter region of the Cd40lg gene. Th-inducing pox virus and zinc finger/Kruppel-like factor directly inhibited the expression of murine CXXC5, a CXXC-type zinc finger protein that induced histone H3 lysine 9 methylation, in part, through an interaction with the histone-lysine N-methyltransferase SUV39H1. In addition, to inhibit CD40 ligand induction in activated CD4(+) T cells by the CXXC5 transgene, our findings indicate that CXXC5 was one of the key molecules contributing to repressing CD40 ligand expression in CD8(+) cytotoxic T cells.